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L
ike rowdy bar patrons, centro-
somes must be booted from the cell 
during oogenesis. To achieve this, 
a cell cycle regulator moonlights as a 
bouncer for centrosomes, as shown by 
Kim and Roy on page 751.
In most organisms, centrosomes are 
removed from the developing egg to pre-
vent the fertilized zygote from inheriting 
redundant sets from both the egg and the 
sperm. But too many of these microtubule 
organizers is just what Kim and Roy found 
upon reducing levels of cki-2, a negative 
regulator of cell cycle progression.
The affected zygotes arrested at the 
one-cell stage with an extra pair of centro-
somes and often multiple nuclei. Working 
backwards from there, the group found 
that the extra centrosomes came from 
the egg.
Like the paternal centrosomes, the 
extra set nucleated its own spindle 
micro  tubules and thus created havoc 
during cell division. The problem was 
corrected by reducing levels of CDK2, a 
known cki-2 target. The authors theorize 
that activation of cki-2 at oogenesis 
might destabilize centrosomes by block-
ing the phosphorylation of centriolar 
proteins, many of which have consensus 
CDK2 phophorylation sites.
These maternal centrosomes are not 
exactly like their sperm counterparts, 
however. In the zygote, the egg centro-
somes sometimes detached from the nor-
mal position on the nuclear envelope and 
ﬂ  oated around in the cytoplasm. Despite 
their random location, maternal centro-
somes did not interfere with zygote polar-
ity, which is established by the sperm set. 
This distinction suggests that the male 
centriole might enter the oocyte with a 
unique set of associated proteins. Alter-
natively, speciﬁ   c centriole interactions 
with the cortex might be necessary.
Elimination of the maternal centro-
somes, which occurs in most organisms, 
favors sexual reproduction, as only the 
egg supplies the pericentriolar material 
and only the sperm provides the centrioles. 
If the egg harbored both, it might make 
its own mature spindle-organizing cen-
trosome and be able to develop partho-
genetically.
A one-cell embryo with too little cki-2 forms 
a tetrapolar spindle (red) due to extra cen-
trosomes (green).
STIMulating Ca2+ influx
A
n ER protein scoots around to a site next to the plasma membrane (PM) to trigger 
calcium signaling, as shown by Wu et al. (page 803) and Luik et al. (page 815).
Cytoplasmic Ca2+ signals often come in two waves—a burst from the ER 
followed by a longer infl  ux of extracellular Ca2+ through the PM’s Ca2+ release–activated 
Ca2+ (CRAC) channels. The infl  ux is triggered by the depletion of ER Ca2+ stores, which is 
sensed by a transmembrane ER Ca2+ sensor called STIM1. The new results reveal how 
STIM1 conveys the Ca2+ drop all the way from the ER to the PM.
Wu et al. show that Ca2+ store depletion causes STIM1 to relocate to ER regions that 
are just 10-25 nm from the PM. STIM1 accumulates at these sites several seconds before 
CRAC channels open.
In the second report, Luik et al. show that store depletion causes a CRAC channel subunit 
called Orai1 to accumulate in the PM opposite STIM1 puncta. They also fi  nd that Ca2+ infl  ux 
through CRAC channels is limited to a small percentage of the cell surface in the immediate 
vicinity of these STIM1-Orai1 units.
The localized Ca2+ entry may restrict downstream responses to those mediated by nearby 
Ca2+-sensitive proteins. All the membrane and protein movements involved offer plenty of 
regulatory opportunities to enhance or dampen channel opening.
With such little space between them, STIM1 might activate Orai1 through physical 
interactions, perhaps through their predicted facing coiled-coil domains, but activation 
by a diffusible factor is also possible. Physical contact between STIM1 and a PM protein 
might explain why Wu et al. found about 50% more ER–PM junctions after Ca2+ store 
depletion. The group is now trying to determine how STIM1 and Orai1 find each other 
at these ER–PM junctions.
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STIM1 (red) in the ER approaches 
Orai1 (green) in the plasma membrane 
upon loss of ER Ca2+ stores (bottom).
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